It was observed by Dunn, Sheehan & McLetchie [1943] that the urine of animals injected with alloxan contains a considerable amount of sugar. This phenomenon became the object of an extensive study by these and other investigators, whose results have been reviewed [Liebmann, 1944; Ingle, 1945; Chen, 1945] . A single injection of alloxan in rats, rabbits and other animals causes, to begin with, a transient but pronounced hypoglycaemia, followed in 12-48 hr. by more or less marked symptoms of diabetes, i.e. glycosuria, polyuria and high blood-sugar values. At the same time the \g=b\-cells of the islets of Langerhans, which are looked upon as centres for the production of insulin, are seen to degenerate. The transient attack of hypoglycaemia may be due to the release of the total amount of insulin stored in the pancreas, and this release, therefore, may be regarded as the primary effect of the injury caused by the alloxan.
solution. The latter was given as an oral dose of 3 ml. 2 hr., together with an intraperitoneal injection of 2 ml. administered 1 hr., before the determination of the blood-sugar value. The blood-sugar values were determined by the Hagedorn-Jensen method. The changes in body weight too were noted, and in some of the animals the amount of acetone in the urine was estimated.
Of the hypophysectomized control animals, i.e. those that did not receive an alloxan injection, the urine was collected during two periods of 3 days in order to determine its nitrogen content. These figures served for comparison with the corre¬ sponding ones obtained from rats injected with alloxan. Finally blood-sugar values were determined before and after the administration of dextrose.
Of the non-hypophysectomized control animals too the blood-sugar value was estimated, but no attempt was made to estimate the nitrogen content of the urine, as the latter would not have differed from that found in the urine of the test animals in the period before the alloxan injection.
Chemical estimations were not considered reliable unless duplicate values obtained from two different samples were found to agree. The difference between the duplicate values rarely exceeded 10 % in case of the urinary dextrose determinations, 10 mg. per 100 ml. in case of the blood-sugar estimations, and 20 mg. in case of the nitrogen determinations. If they did, the determinations were rejected. The efficacy of the hypophysectomy was tested by histological examination of the sella turcica.
RESULTS

General
The administration of alloxan and the hypophysectomy caused a number of casualties : the mortality due to the injection varying between 10 and 20%, and that caused by the gland extirpation between 30 and 40 % of the animals. Data obtained from animals succumbing before the 12th day of the experiment were rejected.
About 50 % of the animals to which alloxan was administered reacted with either no sugar-excretion or with very little. Those that excreted in the second period (as stated above, alloxan was administered in the interval between the first and the second periods) 2 g. of sugar or less were placed in a separate group. In this way six groups were formed: (1) animals injected with alloxan excreting more than 2 g. of sugar; (2) similarly treated animals excreting less than 2 g. ; (3) animals that were not injected; (4) injected and hypophysectomized animals excreting more than 2 g.; (5) similarly treated animals excreting less than 2 g. ; and (6) hypophysectomized animals that had not been injected. When the animals which had been treated with alloxan were hypophysectomized, the sugar excretion showed a sharp fall. Of the 9 rats which in the period before the extirpation together had excreted 45-2 g. of dextrose and were still alive at the end of the experiment, three only continued to excrete sugar in the '4th period', and the total amount produced in the latter was 5-1 g. only. In the animals which had reacted weakly to the alloxan injection, the sugar excretion almost immediately fell to zero after removal of the pituitary.
Blood-sugar values In the animals injected with alloxan the fasting blood-sugar value appeared to be increased: whereas in normal rats an average value of 74 mg. per 100 ml. was found, the mean values observed in the different groups of injected rats were respectively 92, 94, 98, 104, 116 and 194 mg. per 100 ml. In the injected rats which showed no high sugar excretion, the values were on the whole lower but the difference was small.
In the injected rats removal of the hypophysis led to very low values, namely 49 and 52 mg. per 100 ml. In the hypophysectomized control animals a similar value was found: 52 mg. per 100 ml.
After the administration of sugar the blood-sugar level increased as a rule to values of 250 mg. per 100 ml. or more.* It should be noted that this increase was independent of the presence of the hypophysis. In the injected animals which showed a high sugar excretion, the blood-sugar value was somewhat higher than in the injected animals which reacted with low excretion, but the difference was not considerable. In all the injected animals the blood-sugar values were markedly higher than in the animals which had received no alloxan. Among the latter the normal rats showed an increase which lagged behind that observed in hypophys¬ ectomized ones.
Amount of-urine In the animals which had been injected with alloxan, the amount of urine showed a marked increase: it was, in fact, sometimes more than ten times as large as before the injection. There is, therefore, some relation between the increase of the amount of urine and the excretion of sugar, but certainly there is no proportionality between the two. The animals which reacted weakly to the alloxan, and even those that excreted no sugar at all, showed a fairly strong polyuria. The removal of the hypo¬ physis had hardly any effect on the amount of urine excreted by animals that reacted positively to the alloxan injection, whereas in animals that reacted weakly or not at all, an increase was noted. In the hypophysectomized animals which had received no alloxan, the amounts were nearly the same.
Excretion of nitrogen The administration of alloxan markedly increased the nitrogen content of the urine. This appeared to be a general rule. The increase of the nitrogen value in the rats which reacted with a high excretion of sugar amounted on the average to 265% Esveld, 1942; Marx & Evans, 1944; and Lukens, 1944] . None of these possibilities is actually excluded by our experiments though, as even in those animals that excreted little or no sugar the nitrogen excretion was markedly increased, the latter cannot be due to low level of carbohydrate con¬ sumption alone; it must be assumed that the insulin deficit acts in another way also, either as a check to protein synthesis or as an accelerator of the transformation of proteins into carbohydrates.
Our experiments also shed some fight on the decrease which the sugar excretion of diabetic animals undergoes when the hypophysis is removed. This phenomenon, which in our experiments too was clearly perceptible, was first noted in 1930 [Houssay, 1942] Apart from the fact that the animals eat less, we have to consider the possibility that less sugar enters the circulation because the absorption from the intestinal tract is unfavourably affected by the removal of the hypophysis. The reduction of the amount of carbohydrates which the animals absorb, however, cannot be the sole cause of the decrease in sugar excretion. The fact that blood-sugar values which were determined when the injected animals had fasted 16 hr. or longer (and so may be regarded as nearly independent of the amount of food previously consumed) proved to be considerably increased in non-hypophysectomized animals and distinctly decreased when the hypophysis was removed, suggests the presence of an endogenous cause in addition to the reduction of the amount of sugar absorbed by the animals.
That the consumption of sugar in the body should be accelerated after hypophys¬ ectomy has often been claimed [cf. Russell, 1938 Russell, , 1942 Russell, , 1943 , but this assumption finds no support in our experiments. The very high values of the blood-sugar level observed in hypophysectomized alloxan-treated animals after the administration of sugar are a strong argument against this view. That this increase does not lag behind the one observed in non-hypophysectomized animals injected with alloxan proves that the removal of large amounts of sugar suddenly brought into the circulation is in both cases a very difficult task. In rats that are neither injected nor hypophysecto¬ mized, the increase is much smaller.
As the second cause can be excluded, we must assume that the decrease of sugar excretion after hypophysectomy is due at least in part to the third : a decrease of the rate with which proteins are transformed into carbohydrates. This view has been advocated already by others, and various arguments in favour of it have been collected [cf. Long, 1943; Marx & Evans, 1944] . Until now, however, the possibility that the decrease in the sugar excretion might become entirely due to the two other causes has never been excluded.
Another phenomenon which deserves our attention is the decrease in sugar excretion during the course of the experiment. In this we might see a tendency to recover. The presence of such a tendency showed itself clearly in four rats of which we studied the dextrose excretion during two periods of 3 days, namely, immediately after the alloxan injection and 20 days later: during the first period the total amount appeared to be 13-9 g., whereas in the second it was 1-7 g. only, a decrease of nearly 90%. In those rats that do not react to the alloxan injection by the excretion of con¬ siderable amounts of sugar, the blood-sugar level nevertheless shows similar deviations from the normal, and in these animals too the amount of urine and its nitrogen content are increased.
The extirpation of the hypophysis causes a marked decrease or even the total dis¬ appearance of the sugar excretion. The fasting blood-sugar level sinks below that of normal rats, and is not more than that of hypophysectomized rats which did not receive alloxan. After the administration of sugar, however, the blood-sugar level of hypophysectomized rats injected with alloxan reaches a very high value, as high as that of non-hypophysectomized rats treated in the same way. The polyuria and the increased nitrogen content of the urine persist after the extirpation of the hypophysis, but values of the same order of magnitude were found in hypophysectomized control rats.
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